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• This sttjdy used^the behavioral contrast paradigm to 
assess the exci'^atpry and -inhibitory capabilities of young infants. 
Behavioral contrast is described, as the ' phenomenon whereby the rates 

'of responding ia the presence of ^wo stimuli, both oi which were 
previously associated with reinforcement , change in opposite 
directions when only' one of thei^ becomes associated wit> the ' 
reinf orcer. In the' stu'dyr 20 infants '93 to 120 days bid were trained 
on 2 days to produce "rotation of an overhead mo^bile via right 
footKicks in' the presence of two visual (cAies. After a^chieving a ^ 
criterion of stable responding on a thirS— d4y> . one group, of infSints 
received alternating 30-second periods of reinforcement and ^ 

.nonreinforceaent with one., cue signalling each component of the 
ireinf orcement schedule; These infants^ dramatically i^jcreased their 
rate of response when , reinf or cement >as available; howev^rir th^ 
expected corresponding response, decrease during nonreinf orcemfent > 
p^riojds \was not evidenced. Control infants, who coiitinued to receive 

, continuous, reinf orcement . throughout^ the third-^y session, did not 
frhange their rate of .response from criterion^ All infants jr^turned to 
a 'Similar response rate on a fourth Say when relijS or cement was 
continuously availatble for t)oth groups. Results indicated ^^h at young 
infants manipplated their visual environments in relation, to ^changes 
in reinforcement density from i^revious reward experiences. , Finally, 
the ability o^ young infants to rapidly inhibit previously reinforced 
motoric r^esponses was discussed. (Author/CH) 
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, Abstract ' 



^Jhe excitatory'^and inhibitory .capabilitiesl of young infants were assessed 
^ith ^he behaviotel contrast paradigm^ Twenty infants .received 2 da^s, ot - 
mobi;,e reitvforceme^t for 'right' fqotki^ks in- the presen<;€ of^ 2 visual cues.' ' 
After ^achieving a c^^terion of stable responding, ojk^ third day, one group of 
infanrts received aiternatin^30-see periods of reinforcement atid nonrfelnforce- 
ment with l\cue^ signalling each compottent of fthe reinforcement schedule.i 
These infants dramaticallV. increased their rate of response when reinforcement 

was available, however, the expected corresponding response decrease during 

- \ ' ' • 
nonreinfoxcement periods was Bot evietenced. Control infants, who continued to 

receive continuous reinforcemerk throughout the Day-3 sessiort, did not -change 

their rate of response frpm 'criterion I STL infants returned to a' similar 

resj^onse fate on a* fourth day when reinforcement was ^continuously available^ 

for bo'th group?. . The results wer^ discussed in' terms of the ability of young 

inffants to rapidly inhibit previously reinforced motoric responses. 
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Behavioral Corttrast «in Infants , 
.It is well knowh that young infants,, #ven nev^orn's,, are capable of 
discrimination learning* For example, Siqueland and Lipsitt (1966) - 
reinforced newborns for, right head-turns in the presence of one auditory. 
Stimulus fS+) but not in the presence of another (S-) • Discrimination 

learning was evident in this study by a i^liable increase oyer trials in the ^ ^ 

\ ^ ' ^ . • ' 

percent of ri^ht head-turns to the positive stimulus, • Responding* in the 

presence of the negative stimulus did not change. Following discrimination 

acquisitioii^ the contingencies associated with each auditory stimulus were 

reversed such that reinforcement was now provided only for head-turns ^to the 

original negative stimulus (now the S+) . Successful reversal was evident 

. * ^ • ^ . • V . 

only insofar as the response tfo the new ('the former S+) returned to its 

baseline level. Responding to the new S+ did not change. As pointed'out by 

the 'authors, the decrease In S- responding may have been due to the combined^ 

effects of .extinction aijlL satiation, * . ^ . • ' 

Apart from its demonstration of discrimination learning in the newborn^t 

one might, interpret the results of Siqueland and Lip'sitt (1966) as pyovi'ding 

evide/ce for the existence of - inhibitory control in the. newborn. * Specifically, 

the ^iftk- of 'increased responding to .5- could be takgn ^s- evidence for "the m 

inhibition of the ,righ)t Jiead-turn response, Hpwev^r^, Reese^and Lfpsitt (19/0) 

have captioned against such a conclusion reason/ng, as Hd Jenkiq^ (1965) , ' 

that the obtained' discrimination could hdve resulted solely frdmjitbe excitatory 

* control pf S+. Siqueland and Lipsitt (1966) provided support *for ^uch aap- 

interpretation by demonstrating that the, increase in ipsiiat^ral K^ad-turning 

to S+ was accompatiied by increased contralateral responding to S-.-<3ln w 

addition, both Lutia (1961)vand White (1965) have theorized . that, bo'th infants 
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' - and young children are deficient In tW ability to inhibit motoric responses. .; 
^ Fagen (1977), usifjg a discrimination learniSig set task, found ^1;hat this, 
. inhib^.tory control had begun to develop^n 10'~mo-oW infants but was in- 
complete at that age. * * ^ * , , 

A recent study 'by^ Kalnitis and Btuner .^(1973) acjded , support to the hypoth- 
esized lack of Inhibitory mechanisms during infancy. In one condition, 5-- to _ ^ 
12-wk-old infants were required to suck on « nipple to maintain the presence-" 
^ of a visual reinfordSr. In a second >3ndition, 'same aged infants were 
req-uired to inhibit, sucking to receive the equivalent reinforcement. The 
results indicated that while infants in the-first cwdition reji?bly increased ^ ' r 
their rate of sucking above baseline ,_ tKose in the second condition were in- 
- capable, of the response reductio;i required 'by the contingency. Following this^ \ 

training, 'infants in these two conditions WereWtched %^JP^ opposite con- ^ • 
■ tingei'cies.^ Infants now required t6 inhibit sucking foi?^^^6r cement showed 
a decrease in response rate, but did- not fall below baseline. Surprisingly, 
infants now required to suck for reinforcement did not demonstrate a corre- 
sponding increase in suck rat«. Th.us-, the infants in .-this study were afele to 
* Increase, but not decrease, their rate of response to prodtice reinforcement. 
^ \ The present study- represented a further investigation of the inhibitory 

and excitatory capabilities of the young itifant using the behavioral contrast ^ . . 
•paradigm- (Reynolds, 1961). Brie1%ly, behavioral contrast is the, phenomenon ' ^ ^ 
• • whereby .the .rates of responding in the presence of two stimuli, both^of which - . 
"were previously, associated witi\ reinf^rcemen^t, change in opposite directions . 
■/ when only one of them becomes associated with the reinforcer. In operant^ • 

.-terminology, behavioral contrast results wheh a subject is lifted fVdm a s^. . 

multiple schedule where hqf.h components' are reinforced (e.g., mAt VIS VIS) to 
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one'in whicH only one cdmponent is reinforced'-'Ce.g'j,. mult VIS EXT). This 

paradigm was'chqsen becajise the phenomenon of. ^ontragt is believed to result 

from active •response inhibition^ (Halliday &^Boakes , 1972) resulting from the 

emotionii effects .of non-reinforced responding (Terrace, 1966), That young 

infants*' are capaBle of demonsttating emotiG*fa|^^^^^s^es the reinforcing 

environteent is 4ltered has been demonstrated (Fagen ,&] RoVee, 1976, Experiment 

' ' • . ■ ' 7 ^ • 

2). ~ 



In the {present study, infants were trained on 2 days to produce rotation 
• * • » * 

of. an overhead mobile via right foqtkicks in the presence of a red and gre3ja ^ 
\cxXe*^ Following a return to a stable level oif^ responding x^n a third day, half 
of the infants"were switched to a contingency whereby responses in the 
presence of only X cue wete reinforced ^The ^'remaioing infants continued to 
receive reinforcement throughout Dav 3, Finally, tin Day A, all infants ag^In 
received reinforcement in the pre^nce of boi^TNiues. , 

- . ' ■ . '7 

Method - 

SuV^ects* « • ' . ^ 

. • \ • • . ■ ^ - jf 

, The final sataple a9nsisted of 20 healthy and apparently normal Infants 

' , • " . . > . * * . * 

ranging it} afee from 93 to IZCPdays with a mean age of 105.80 days (£ « 8.69)., 

Subje^cts warre recruited from^ Birth^announc^ents in ' local newspapers • Infants 



were i:andoml*^ assigned to an experimental, or ^control ^roup with the^stipulation 



that* 



: each^^dup coYitain an equal number of males and femaHias* Four additional 
subjects (2 males and 2 females) ,were excluded from the final sample due to 

crying. , / • . - 

All ln£ant3 were tested in their home cribs during their! typical play 
. ol alert periods. Th^ pei;iod varied from infant to infant but remained 
'constant tor a given infant. ^ 
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'Alpparatus \v • . , " * . ^ - \^ ^ ^ 

' > ' ^ ' J.'^ ^ ''f^ ^ ' ' ^ ' * ' ^ ^ 

The mobile apparatus consisted of afl-overhead metal suspension bar; . . 

- *' ' ^ ' ' ^ ^ " ^ \' ' ^ . 

secure^i t"o*an adjustable floor stand^^ch that' the end of the bar was centrally 

located over the crib. A 15 x 9 cm black, plastic box was secured to the end 

of the bar. A* l5 RPM Hurst motor *was mounted inside of this^box- such that the 

''*.' ^ 

mot^r shaft protruded through the center. * A oqwme'tcially ayailable 5-object 

• • ' - •4;? 

wOLoden mob^e (Knickerbocker Toy Co., Model No. "3429), 'modified so that .its 

.^components dangled^n fine string lines ^nly 9 cm below the ends of its 

intersecting ^rms and^centef , was secured to the end of the shaft. Two' 2'4V » 

pilot,,^ights (one red and the other green) vere mo.unted 2 cm above and 3 'cm to 

the left and right of the shaft. ■ ' • ^ , - *^ 

Proc edure . • \ ' . c • . 

• \ ^ 1 ^ ^ ' - . ' . 

All infants were test.ed- on A consequ£ive days.' On each day the in£ant>.- 

was placed' supine in his or her c'rib such it.fiat- the- mobile cdmyonents weire iO cm 

above the^crib mattress aijd directly above the infant's chest. ;;'-0n Day.l", i[li: 

infants received a 2-min baseline -phase during which the. mobile was. in yiew ^^ 

but nonr^sppnsive.- This was immediately followed by anT'S-min acquisition 

'phasjs where. right 'footkicks, produced a 1.6-sfec rofatiQnj (approximately h turn) 

of the mobile.' • The pilot lights were alternately lighted every 30-sec with thfe 
. • ■ . • • , , . ' -. ■ y . 

one illuminated at the outset of the Day-1 session counterbalanced across 

"subjects. On Day 2, all infants received ^n additional 6 min o^f acquisition 

. 'training with 'the ''pilot lights" alternating as before.^ -D^y 3 also be^an with 
T ■ ' . - : ■ / ■ • V • . • ' 

this acquisi/tlon 'training but continued only until individual responding for 

4 successivk 30-§ed periods equalled or exceeded the mean resp.qnse .rate of <» 

that subject 's f inal 30-gec 'petiods - (las^ half ) of Day 2,' trainir\|, or for' 

8 min. whichever occurred fixst.. Followlna this xriterion, experimental 
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' / '.^ . -'^ . 7 . . 

subjects cofttinxxed to deceive alternating SQ^sec pr^sentat^^dns of each light, ^ 
hp^eve'r^ footkicking only in tlie. presence of the light lUuminated during the . 
fir^t postcriterion 30-sec period was reinforced.* This procedure of 
alrernating SO-^^ec rel-hforced and nonr^einforced periods lasted for'^an 
additional 8 min. In' other words, experimental subjects were reinforced on 
a mult CRF CRF schedule for Days T and. 2 and until ^criterion was^reached on 
Day 3v after which they were reinfotced on a mult CRF EXT schedule: Control 
subjects, who were also brought to the same criterion, continued to receive 
'reinforcement on a mult CRF ^CRF schedule for S-Rostcriterlon minutes. .^^Drfy^A, 
all infants received 8 min of acquisition' with respona^ in the presence of 
both lights reinfotced (i.e., mult CRF CRF> followed by A min of extinction ^ 
during' which the mpbile was in view but nonresponsive (i.e^ mult SXT EXT). 
•The light illuminated during the first »3«>rsec period" of Day A was^the same as 
that during the first 30-sec postcriterion ijeriod of bay 3. 

The nunjber of right fpotkicks in 6ach 30-sec period was recorded by a 
trained observer positioned several feet from the ctib and out of direct view 
of the infant. A kick was defined as a "vertical or horizontal excursion 'of 
the right foot that at Ipast partialljH retracedj^ts original path in a smooth * 
continuous motion" (Rovee & Fagen, 1976, p. A); Wlien this, response occurred, . 
^the observer depressed a hand-held switch that initiated th^ reinf orcetaent'if 
^ the subject was in a reinforcement period. *Interobserver reliabilities ranging 
fram 0'.97 to 0.99 have previously been reported for this response in a similar 
procedure using.. the same observer (Fagen & Rovee, 1W6; Rovee & Fagen',, 1976)^ 
3s-^- V ' ^ Results . ' ^ ' « ^- x ' • 

^ Days ■ 1 and 2 * 



The first analysis of the f ootkick- data was designed to determine wh6n. 
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re/^s^li 

* Alt 



on Day 1, the ijifants showed a reliable increase in, responding above/^s^lihe . 
To do this', the ikfea-for ^he€b-sec periods werte combined into successive 
2-min- blocks and subjected to a 2 (Sex)* x.5 (Blocks) analysis of variante^ 
with repeated measures on Che BloQks factor. Because the covariance matrix • 
for the repeated measure did not have compound symmetry, the degrees of • 
freedom for all of/tHe F statistics werflT'adjusted >y the Greenhouse-Geiser . 
correction (Winei/, 1971). This analysis yielded a reliable main effect of 
Blocks .[F ,(1; 16) = 21.A2,;£ <.O01] which wa^/^sqribed by a highly significant 
linear trend {F (1, 18) =. 85.j05^ £ <.001] aocounting for 99% of tL variability 
in the Blocks main effect .(see Figure l) . other main effects or interactions 
achieved r/feliabifity . A Dunnett's- Jt-test (Winer, 1971) was used to determine 
when rel/able conditioning had occurred. This test indicated that the infants 
kicked' reliably above baseline beginning at thV second acquisition block 
[_t (5, "18) ■= A.54, £ .<.005] .' ' . 



InseiU: Figure 1 about here 



• The Day-2 acquisition data were also combined into sctceeissive 2-min. blocks 
to determine if any changes occurred'^ in* acquisition training across the !Z days. 
Specifically, it was of interest' to determiije" (a) if the mean'Vate of respond- 
ing -decreased significantly between the lastt.a<fquisition block of Day 1 and - 
' 'the first of Day 2, .and (b) if t'lie terminal lJgy-2 'response level was above that 

of Day 1. A 2 (Sex) x 2(Day) x A(Blocks) repeated mea^^res analysis of 
. variance was conducted across the reinforcement blocks of the 2 'days. Again, 

the assumption of compound symmetry was not met and the Greenhouse-Geiser 
.. correction was employed. The 'main effect of Day was significant [F (1, 18) - 
■ A.A9^ £<,05], reflecting a fiigher level of- overall responding on. Day 2 as 
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compared tp Day !• In addition, the^inain^ ef^t bi^ Blocks was also reliable 
[F (1, 18) ^ 16. 6A, £ <.901]. However/ the? interaction of these two 
variables was not significant [F (1, 18) <1] • ^ A NewmanrKeuls test (Winer, 



^ a.97i) revealed' that neither the apparent drop ia. responding from the end of 
Day 1 to the beginning of Day^ 2\ nor/ the apparent increase in terminal 
responding between' the 2 days, wer^.^reliable* Thus, responding reached 'a 
sb^bld, aA^ove-baseline level on Day 1. and^remained there throughout the 2 

training days. ' ' * • 

• * • •• 

Days *3 and A ^ * * ' . 

* The analyses of the Day 3. and A data sought to detertjiine (a)^if reliable 
changes in responding occurred orl Day 3 in the experimental, group as a f uWion 
of the shift in reinforcment condition (i.e., to a miilt CRF EXT. schedule) ,\and 
(b) if tshe experimental and control infants returned to a similar response 
pattern on Day A </hen the contingency ^shift was removed (i.e. , a return to the . 
mult -CRF CRF. schedule for experimental Infants)* Both raw and. change scores* 
from the preshifV criterion were analyzed, but^in ev^ry analysis the^sults- 
vere similar, and so only the change scores will be presented** 

Day -3. The Day-3 data were subjected^ to a 2 (Sex) X 2 (Group: ^ ' 
Experimental, Controi^) x 2, (Stimulus: S+j. S-) , x 8'(30-sec Period) analysis of 
variance with repeated measures' on *the Stimulus ^rid Periodnrfactors*^ This 



analysiSs^^ii^Hed a reliable main efifect of S^uius^^lJ^ (1, 16) » 25.66, £ c.OOl] 
resulting from an overall increase in responding from criterion for S+ and a 
decrease for S-/ The interacti"ons of Group x Stimulus [F (1, fi6) « 23/88, £< 
.001] and Stimulus x fer^od [F (7^ .112) -.3.82, £< .gOl] were also reliable. 
Of' major importance yjas the three-way interaction among t¥ese variables (i.'e. , 
the G;'oup*x Stimulus x Perirod' interaction) .which was als</ significant [F (7, 
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«V*82, £ <.'0l, see Figure 2].. To determine the nature tff this 'l,nteVaction» 

separate Gro'mj x Pjeriod analyses' of* variance were conducted for' S+ and S^-^A • 

These were followed by' si^^eref fects tests to dete^ine if experimei>tal infants 

evidenced\a reliable response increase during S+ and decrease during S-,« 

relative /to 'the control ini^nts during the corresppnding ^30-sec periods.' These^ 

• « .•*««'. • , 

analyses indicated that whi^e the reslionding df -experimeatal^'infants iricr,eased 

dramatically across S+ periods (F (7, '.126) - 3..68, £<.005] that of control-' 

infants did not change [F (7, L26)<1].. Unfortunately,' -the expected opposite. 

•'• -l *• / - \ ■ •• ' " ■ • 

effect did not occur for ejcperiftental infants during S-. Herej although 'the 

" ' . / ^ . * • • 

control Infants performed as Wefore [F (7, 126)<1] , the experimental infaijts. ■ 

did not reliably decrease their response rates during ngnreinforcement periods 

[F (7^' 126) » 1,77, p<.10]. / thus, although it appears in Figure 2 th^t 

behavioral contrast as typi/call^ reported in the animal literature had 

occurred; these babies' onl/y increased their response rates in S+, The typical 

decrease in respondins( characteristic of this phenomenon did not occur. 



- Insert Figure 2 about here 



0-stec 



^ue to the amount ;of response variability evident across t\ie 30-stec 

poatshift periods, t/he postshift session was divided in half by avei:aging the 

change scores a,cro^s the first and last 4 S+ and' S-Vriods. ' This yielded _ 

A scores for each /infant. rHSV)resenting the factbriar combination of stimulus 

condition ^nd pp^tshift half (see Figure 3). These were ^IJbjected to a/ 
» * If* • t ' 

2 lsex) X 2 (Gr/up) -x 2 (Stimulus) x 2 (Half ) analysis of vari^nce.^with • 



renewed measures across the Stimulus 'and Half ' factors / •'As >with the Analysis, 
across the 30V.sec p^idds, the main effect of Stimulus (1, i6> « 25. i4, 
£</001] and ihe C^oxxp x 'Stimulus (F'(l, 16) « 22,84, £^.001] and. Stimulus x' 
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Half IZ i\t X(>) =• £<J025] ^.nteractions were .reliable. In addition, . » .\ 

the Group x -Stimulus x Half interaction was significant [F (1, 1^6) » a0*77, ' 'J 

t^i'.OOSl'/ "separate GtO^p* x Half- analyses, of variance -►for S+ and S->tt4 tests 

\ ' * ^ •? . ' - - ^ ^ ^ . 1 

of /simple* effects prcd-aced ^results complirable to the data acro^ tpe -30-sec ^ , 

- ' 1 ' . * ^ • 

periods.- S^yecifically^, experimental infants* evidenced a reliable response_^ • 

' r ^ • ' • ^ . ' t.c • ' . • • 

'increasV during S+ »[F (1, .18) = 7.53, £<.05];but did not d^cre^se their 

tesponse' rate during S4 (1,..18) = 246. £<.'25] . Control infants did not 

\ ' . . - ' V ^ 

change their rate of re'sponding (£S<L) . 



' ■ ■ "t 

. Insert Figure 3 about here , f 
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Day^4. . Tl|e Day-4 data were analyzed in a'panner similar to thil^t^ otj nay^3. 
The 30-^c period response changes *were subjected to a 2 (Se^) x 2 "(Graw^) -x"" , / 
2 (Stiinulxis) X (Period) retJeated"^ measures analyses of S^ariamTe. . . This 



analysis^ yielded- a r^liabl'e main effect' of Period '[F (7, 112) » 1Q.A9, £<;.001] 
which was described by a .reliable lineaiT increas\:Qg trend ' [F (1,- 112) >»';33,.02, 

y * ' * s * » • . • • ^ ' 

p< .0011. In addition, X the Stimulus^ y Perio# interacfioji w^ significant . 
[F (7," 112) «' 2^BL^£<.'025] . T^is intetaction^ resulted frorrj the fact that- 
the. negative .thanSe In' responding* f-rom Day-is.criterion Has itiitially greater 
for, both g/oups cqmbined \inder"3- tfiajci' under S+\ , By the end 5f Day-4 / ^ 
acquisition,' responding* un<J^r b6j:h stir^^ coT^j|||ions had switched to a* 

positive 'increase .o'J/ei^.Day-ra crit^ri^ uith the increase being greats under 

• * • A. ' 

S- (see Figure 2): -Ito-^ explanation of this finding yas apparent, ^ ' ^ / • 

The data* over the JO-sec period^ on Day^4 w|re also diVide'd in hal'f^n ^ 

a manner' similar to that of 'Wy ^ (seic Figure 3)t^ A 2 (Sex)' x^VCp^oup)' x 2 

(Stimulus) X 2 (Half) analysis of^yari^nce'yielded .a reiiahae/mal^^ ef ^^ec^ \ 

^ ' ' ' ' ' * . ^ ' *. ' ^ • '^JjC si ^ 

llalf^only [F'(l, 16) * 10.66, £<.005.]. The int^racj;±bn 6f Ttimulys ^ ^ ' 
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predicted. from the previous analysis, did not achieve reliability [F (1," 16) » 

f\ \ 

A.M. i<.10]. . * . ' ) 

The. final analysJte^of the Day-4 data ignored the 2 stimulus conditions.^ 

' • ' ' ' . ^ ' ' ' ^ ; -'^ 

since all inf^ants* werVTgain deceiving reinforcement under both stimuli. ^ ^ 

Here the data from the 8 min'^of acquisition, as well' as that from the A min of 

: * . : • . ' ' V ' \- / ^' ' 

Extinction, were combined into 'successive Z-jmin bloqks^and subjected to a-2 

(Sex) X 2 (Group) x 6^ (Blocks) analysis of vai'iance with"- repeated measures 

on the Blo^s factor. As with J:he 'analyses of Days I'^nd 2, the assumptipn ^ 

of compound symmetry' wa? not *met and the'Greenhouse-^Seiser correction was 

' » i ^ * ' 

applied to the degrees of freedom. This analysis yielded a main effect of 

. . • ' . ' ■ ■* • 

tJVoup if (1, 16) =, A.96, £<.05l resulting' %r'om a higher overall response rate, 
in 'control infantf^(see\ Figure A). In addition, the main effect'of Blocks was 
reliable, [^ .(1, 18) ■= 5.01, £<!o5^. Trend analyses .conducted acros? the 6 
•Ktocks separately for. each group indicated* that While the response rate of the 

control infants was ^describ^d by a linear increasing trend [F^l, 18)'= 2A.52, 

' . ' f ' ■ 

.£<.00lJ, th^t of .experimental infants' was quadratic [F (1, 18) - 1A.81, £< 

.*0051. Examination of the iata (see Figure A), indicated tKat the reasp^'for 
-this discrepancy was" clear. Only experimental inf^ntia produced a decline in 
, responding appropriate for the extinction contingency. Contror^Snfants not 
Cnly failed, to dimini*^ their level of "responding,, but actually showed an 
. increased * - * - ' , 



Insert Figure 4 about here 



^ ' Discussion 



The results of the present study indicate that young- infants arfe indeed 
•sensitive , to changes in the reinforcing environment. 'Apparently, when the^^ 
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C^sequences of a\es^onse become less reinforcing under one ^imulus condition, 
1^\infapt increases his or her' response* rate in the presence of another/ ^ 
stimulus .where it^ consequences remain reinforcing, thereby exaggerating the 
value of 

*t^v reinforcer in ttte latter condition. " That this response increase 

was not directly tied tp the temporal parameters of tl\e present experiment 

was evidenced by the infants i-n the control group who did not change their - . ^ 

response rate after reaching criterljan. These data are consistent with other 

findings on shifts in the magnitude (complexity) of reward (Fagen & Rovee, 

1976) and\mply that infants do manipulate their visual environments in ^ 

relation to changes in reinforcement density .from previous reward experiences. 

It was predicted that the' change to"a multCRF EXT schedule of rein- . 

foreement on Day 3 would produce an increase 'in respondij^g during S+ and a ' 

corresponding decrease In S-. ^Although a shift in reinforcement .schedule 

did produce response changes, only the predicted increase in S+ occufrred. 

The lack of response reduction in S- is consistent with other infant data 

(e.R,, Fagen, 1977; Kalnins &" Bruner, 1973) -and may indicate tfiat infants are 

"incapable of rapidly inhibiting previously reinforced motoric responses. In 

agreement with Luria (1961), young infants who have been jeinforced in the 

prince of two cues may have difficulty overcoming., (i.e. , inhibitifig) the 

"impulse"^ to respond to both'^f. tli6m. He postulated that the prev§rbal child 

could not gal^ complete inhibitory control of his or her responses until a 

"natural self-regulating system" (p. 85) hatf developed . Thus, for Luria, the- 

main problem in the infant is the lack of appropriate inhibitory mechanisms, ■ 

the possession of which may be Necessary for the complete! exhibition of 

behavioral'^contrast. 

• ' ,• \ ,'«'•' 

The lack- of response reduction in S- leads to the question of whet|>er 
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or not behavioral contrast, as typically defined, oc<iurred in these infants. 

Recall th^t for Terrace (1966), the important aspect 6?*This phenomenon was ^ 

the decreased responding in S- produced by the change in the response con- 

tingency. Bloomfield (1.969), however,\has claimed that this view bf 

behavioral contrast is open to question. Specifically, Bldqmbield proposed-** 

.tTiat behavioral contrast occurs when ".♦.response rate in one component of* a 

multiple schedule fends 'tb increase when conditions in the other component 

•change for the worse" (p.220)/ This definiition does not imply that the 

response rate must d^orease in S- ^for contrast to occur in S+. Furthermore, 

hfe pointed out that the development of inhibition, and therefore the ^ 

1 

subsequent response decrease in S-, is but one possible event constituting a 
"change for the ^orse." A simple reductidn of reinforcement frequency may be 
an equally powerful event. In other words, the response reduction 'typically 
found during S- is neither a necessary nor a sufficient condition for contrast 
to* appear. ^ • \. 

• In a more recent theoretical account of behavioral contrast, Halliday 
•and Boakes (1972) have also questioned the necessity and sufficiency of • 

' reduced S- responding while still relying on the concept of active inhibition. 
They proposed, a "response inhibition rebound" mechanism whereby the omission 
of reit)foi;ceitifent in one , component of the schedule leads to the establishment 
of an inhibitor process which has the ^nect of suppressing responses. 
In a situation where one 'stimulTis Xi.e., S-) is associated with the inhibition 
of a learned response, a "rebound effect" occurs in* the presence of another 

^ stimulus (l.e-^, ^'S^-) where the learaed response is still reinforced. This, 
,afecording to Halliday and Boakes, dramatically increases the response rate 
in the pres6nce of the continually reinforced stimulus. Baaed on the increased 
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responding in S+, it appears" that tfte: ;lnf ants- of the present study detected . 
that 'responding, in S~, was Unef f.ective (i.e., the rebound effect occurred in J 
S+) but either -lacked the necessaty inhibitory process to decrease responding 
in S- f>x else the p,r;Dcess had<only begun to develop by the end of the.^I)4y~3 
session. Alternatively, the increased responding in -S^ could, be interpreted 

^- c . : ■ ■■■■■ ■ ' 7 ^ 

as evidence for an inhibitory process'* in these infants. It may be incorrect 
'to assume that the presence of approp-riate inhibitory mechanisms in the ypung 
infant can only be assessed bylj^e type of response reduction characteristic 
of inhibition-in irtfrahuman organisms. 'The nature.of the behavior produced 
by the inhibitory process in young -infants may be completely diffetent and 
may even be .characterized by a stable response rate.- 
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^ .Figure Captions 
Fifljjre*l\r 'Mean footkick rates of 20 infants over the ^2 days of training 
in 2-inin hlocks*. 'Block 1 on Day 1 represents, baseline; all tem^ining blocks 
»represen'tV^infarcement periods", - • ^ 

. Figute 2'. M^an footldck chanfsje of experimental and control groups from 

criterion in 30-sec trials of S+ and • • « 

• .... .V . . ■ 

Figure 3. ^MeanJ footkick change of experimental and control groups 
from criterion over the first and -secpnd- halves of the Day-3 and Day-4 
sessions. Each half fepVesents the mean change from criterion of 4 successive 
30-sec trials • * * 

Figure 4/ Mean ^foptkick fates? of experimental (E) and /control (C) 

infants in 2-min blocks Blocks 1-4 represent reinforcement periods while 

\. ' ^ ' ' ' * 

blocks 5 and 6 represent extinction. * - - 
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~ Footnotes 

r ' . ^ 

. • . 

An afebreviated version'of this paper was presented ax .phe 1978 meeting ^ 

of the Midwestern Psychological Association, Chicago, Illinois. •'Requests 

/ ' ^ ^' ' • r ■ ' ■ 

for reprints should be sent to Jeffrey W. Fag^a, Department 'of Paychology, 

Northern Illinois University, DeKalb, Illinois 60115. / ; 

' • :\ ' ' ' • ' ' ' 

Vrhe use of the S- notation for the control group may be misleading in 
that these in|ants recei*vjed reinforcement wheh either sti^iulus lig^ was ^ 
.^illuminated." Its use 'here is intended to reflect the 30-sec period$ when,: ^ 
if these babies had been assigned to the experimental gfoup, noi^reinforcement 
would have occurred. ^ 
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